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DECLARATION UNDER 37 C.FJL § L131 

1. We, Rajiv V. Joshi and Richard Q. Williams, hereby attest that we are jointly the first 
inventors ; of the invention described and claimed in the above-referenced patent application now 
pending before the U.S. Patent Office. Exhibits A through H described below and attached 
hereto represent our own work or characterizations of our own work as described in that patent 
application during the times indicated. 

2 Exhibit A is a copy of one page of a graphical presentation that illustrates a cross section 
of a strained silicon channel of a field effect transistor FET that is in contact with a relaxed SiGe 
layer. Exhibit B is a copy of two non-sequential pages of a single email sent to inventor Joshi 
among others. Exhibit B summarizes a meeting in which testing for strained silicon FETs was' 
explored and specifically notes at item "(5) Test Sites - SRAM sites" that inventor Joshi 
presented materials to the group, mventor Joshi hereby attests that those materials included 
Exhibit A. Exhibits A and B are dated July 2001 . 

3 We conceived of the invention in the United States as described and claimed in the 
above-referenced application at least as early as September 20, 2001, as evidenced by Exhibit C. 
Exhibit C includes numbered pages 1, 7 and 8 of a presentation entitled "IcelandlOS2" 
describing strategies for testing embodiments of the invention, a finFET with strained silicon 
along dual gates. 

4. Exhibit D is a copy of an email in two pages dated August 9, 2002 from inventor Joshi 
searching for alternative test sites for evaluating embodiments of the strained FinFFT invention 
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Appendix to Response 

Reply to Office Action of November 8, 2004 

4. Exhibit E is a copy of an email in two pages dated November 7, 2002, informing 
recipients, including inventor Joshi, of a meeting to discuss the ICELAND test site, showing the 
inventor's continued efforts to subject the strained FinFET invention to actual testing. 

5. Inventor Joshi took approximately three weeks vacation during December 2002. 

6. Exhibit F is a copy of a one-page email between the inventors dated January 24, 2003, 
wherein 'put this in' refers to submitting an invention disclosure report describing the strained 
FinFET invention to a patent review committee within IBM for consideration for filing a patent 
application. 

7. Exhibit G is a copy of three pages of an invention report prepared by the joint inventors 
and dated January 31, 2003. This was submitted to IBM for the purposes of evaluating the 
invention for patent protection. 

8. Exhibit H is a copy of three pages of an email dated Feb. 27, 2003 that was sent to 
inventor Joshi, among others, co n fir m i n g a meeting to discuss design, testing, and delivery of 
various IBM projects, including the strained FinFET invention, and indicates inventor Joshi's 
continued activity on the invention. 

9. I hereby attest that the Exhibits cited herein are true copies, with the exception of the 
footers of Exhibit C, which are overwritten with dates of which they were recently copied from 
archives. Redacted portions include materials not original to the true documents, phone numbers 
and email addresses of other individuals, and other material not relevant to showing conception 
or diligence. Each of the undersigned hereby acknowledges that the statements made herein are 
true or are made on information and belief that is believed to be true. Each of the undersigned 
further acknowledges that any willful false statements are punishable by fine or imprisonment, or 
both, in accordance with 18 U.S.C. § 1001; and that such false statements may jeopardize the 
validity of any patent that may issue form the application to which this Declaration pertains. 

Respectfully Submitted, 



Rajiv V. Joshi 
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Richard Q. Williams 
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DECLARATION UNDER 37 C.F.R. § 1.131 



1 . I, Richard Q. Williams, hereby attest that Rajiv V. Joshi and myself are jointly the first 
inventors of the invention described and claimed in the above-referenced patent application now 
pending before the U. S. Patent Office. 

2. Exhibit F is a copy of a one-page email between the inventors dated January 24, 2003, 
wherein 'put this in 1 refers to submitting an invention disclosure report describing the strained 
FinFET invention to a patent review committee within IBM for consideration for filing a patent 
application. 

3 . Exhibit G is a copy of three pages of an invention report prepared by the joint inventors 
and dated January 31, 2003. This was submitted to IBM for the purposes of evaluating the 
invention for patent protection. 

4. I hereby attest that the Exhibits ched herein are true copies. Redacted portions include 
materials not original to the true documents, phone numbers and email addresses of other 
individuals, and other material not relevant to showing conception or diligence. I hereby 
acknowledge that the statements made herein are true or are made on information and belief that 
is believed to be true. I further acknowledge that any willful false statements are punishable by 
fine or imprisonment, or both, in accordance with 18 U.S.C. § 1001; and that such false 
statements may jeopardize the validity of any patent that may issue form the application to which 
this Declaration pertains. 

Respectfully Submitted, 





Richard Q. Williams 



Notary Seal and date: 
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R.V. Joshi (Serial 91786(T) R.O. Williams (Serial 509041) 
Title of Invention : STRAINED SiGe FINFETS (SSGFins) 
Field of the invention 

The present invention generally relates to the device design and fabrication of 
highly-strained SiGe FINFET structures on a semiconductor integrated circuit 
chip. 

BACKGROUND 

The technology scaling continues as we approach the "red brick wall" with 
respect to future technology generations - the color red is used to indicate 
technology nodes where some of the device design features are undefined. 
Some of the major and apparent problems in technology scaling are excessive 
gate leakage currents, which directly affect standby power, higher active power 
and improvement in performances at the cost. 

The technology roadmap from the research perspective is given in Fig. 1 . To 
alleviate the gate leakage current problems, lateral scaling is a feasible option, 
however this does not yield significant performance improvement or improve the 
off current situation. One possible future technology is strained silicon/SiGe - 
on-insulator, which has received wide attention recently. Due to the lattice 
mismatch, a pseudomorphic layer of Si is under biaxial tensile strain.. The strain 
modifies the band structure and enhances carrier transport. It has been reported 
that the mobility enhancement for nfets is 70% while it is only 20-30% for pfets. 
Double gate structure are also attractive because they are scalable. What is 
needed is the solution to both scaling and enhanced performance for both pfet 
. and nfets. 



SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide enhanced device 
performance in a scalable device structure. It is another objective of the 
invention to improve device mobility while being relatively easy to incorporate in 
the circuit applications. 
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Figure 1: Technology roadmap. 




3 Device optimizations: High perfoiroariief Low Power, Low Stan dy Power A 

€ 5oitec 



Embodiments 

1 . Unstrained NFET FIN with Strained SiGe PFET FIN 

2. Strained-Si NFET with Unstrained PFET FIN 

Changing the crystal orientation to (110) can be used to enhance the based PFET 
performance. The disclosed method works best in chip designs with moderately 
large islands of N devices and P devices. 

Other silicon hetero-materials (e.g., silicon germanium carbides) can be used to induce 
strain in the appropriate structures. 

3. A vertical separator/buffer made on TEOS (STI) can be included between the 
SiGe and the Si if needed (an option). 

4. Finfets made up of strained Si and relaxed SI-Ge layers. Sharp corners introduce 
more tensile strains into the fins. 
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